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BOOSTER SEAT 



The present invention is directed to a booster seat, and more particularly, to a 
booster seat including at least one of a thigh support, arm rest or head rest. 

BACKGROUND OF THE INVENTION 
5 Booster seats are commonly used to secure a child occupant to a vehicle seat. The 

booster typically provides a surface upon which the occupant can sit, and may include a 
belt guide or the like which can receive a vehicle seat belt therethrough to guide the 
vehicle belt across the occupant in a desired manner. The booster seat may also include 
various other features to increase the comfort of the occupant. 

10 

SUMMARY OF THE INVENTION 
One embodiment of the present invention is a booster seat which includes an 
adjustable thigh support to provide upper thigh support to occupants of various sizes. 
The booster seat may also include a pair of adjustable arm rests to support the arms of the 

15 occupant, as well as an adjustable head rest to support the head of a occupant. 

In one embodiment the invention is a booster seat having a body including a seat 
back and a seat pan for supporting an occupant thereon and an adjustable thigh support 
coupled to the seat pan and being movable closer to or further away from the seat pan. 
The booster seat further includes a pair of adjustable arm rests coupled to the body, each 

20 arm rest being located on opposed sides of the body and being pivotable about an axis 
that extends generally transverse to the body. The booster seat includes a pair of head 
rests coupled to the seat back, each head rest being located on opposed sides of the seat 
back and being pivotable about an axis that extends generally along the height of the 
body. Other objects and advantages of the present invention will be apparent from the 

25 following description and accompanying drawings. 

BRIEF-DESCRIPTION OF THE DRAWINGS 
Fig. 1 is front perspective view of the inner shell of one embodiment of the 
booster seat of the present invention; 
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Fig. 2 is a side perspective partial cut-away detail view of the shell of Fig. 1; 
Fig. 3 is a front perspective view of the thigh support of the shell of Fig. 1; 
Fig. 4 is a bottom perspective view of the thigh support of Fig. 3; 
Fig. 5 is a front perspective view of the shell of Fig. 1 with the head rests, arm 
5 rests, and thigh support removed; 

Fig. 6 is a side perspective view an arm rest of the seat shell of Fig. 1; 
Fig. 7 is a rear perspective view of the arm rest of Fig. 6; 
Fig. 8 is a detail side perspective view of the arm rest of the seat shell of Fig. 1; 
Fig. 9 is a side view of an alternate embodiment of a seat bracket of the seat shell 
10 of Fig. 1; 

Fig. 9 A is a side cross section of an arm rest coupled to the seat bracket of Fig. 9, 
with the arm in its extended position; 

Fig. 9B is a side cross section of an arm rest coupled to the seat bracket of Fig. 9, 
with the arm in its retracted position; 
1 5 Fig. 1 0 is a rear view of a head rest assembly; 

Fig. 1 1 is a detail front view of the head rest assembly of Fig. 10; 

Fig. 12 is a top perspective view of the recess of the head rest assembly of Fig. t 

10; 

Fig. 13 is another top perspective view of the recess of the head rest assembly of 
20 Fig. 10; 

Fig. 14 is a front perspective view of a head rest; 

Fig. 15 is a series of schematic side views illustrating the operation of the head 
rest assembly of Fig. 10; and 

Fig. 16 is a perspective view of the head rest of Fig. 14 partially received in the 
25 recess of Fig. 12. 

DETAILED DESCRIPTION 
As shown in Fig. 1, in one embodiment a booster seat, generally designated 10, 
•includes a seat shell, generally designated 12. The shell i2~includes a body ~14 which has 
30 a seat back 16 and a seat pan 1 8 for supporting an occupant thereon. The shell 12 may be 
a piece of molded, relatively rigid polymer material, and the shell 12 typically includes a 
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plurality of cushioned coverings or soft goods (not shown) located thereon to provide 
comfort to the occupant. 

The shell 12 may include a pair of belt guides 20, 22 located thereon, although the 
shell may include only a single belt guide. The belt guides 20, 22 are preferably located 
5 on opposite sides of the seat back 16, and each belt guide 20, 22 defines a slot 24 to 
receive the belt (not shown) of a vehicle therethrough. As will be discussed in greater 
detail below, the belt guides 20, 22 may be attachable to the seat back 16 at various 
vertical locations such that the slots 24 can be located at the desired height to guide the 
vehicle belt over the torso of an occupant in the desired manner. 

1 0 The seat 1 0 may include an adjustable thigh support 30 that is movably coupled to 

the seat pan 1 8. As shown in Fig. 2, the thigh support 30 may include a pair of support 
members or rods 32, 34 extending generally outwardly therefrom, with each rod 32, 34 
having a plurality of circumferential grooves 36 formed thereon. The seat pan 18 may 
include a pair of gripping portions 42, 44 located on a front surface 41 thereof (Fig. 5). 

1 5 Each gripping portion 42, 44 may include a pair of opposed cantilevered seat pan tabs 46, 
48 that are spaced apart to define a center opening 51 therebetween which can slidably 
receive an associated one of the rods 32, 34 therethrough. The tabs 46, 48 are located to 
be simultaneously received in opposite sides of one of the grooves 36 to lock the thigh 
support 30 in place relative to the seat pan 18. For example, as shown in Fig. 2, the tabs 

20 46, 48 (only one of which is shown in Fig. 2) of the gripping portion 44 are received in 
the groove 36' to lock the thigh support 30 in place relative to the seat pan 1 8. Of course, 
the tabs 46, 48 of the gripping portion 42 (not shown in Fig. 2) are also preferably 
simultaneously received in an associated groove 36' of the rod 32. 

The thigh support 30 may include a protruding handle portion 50 located on a 

25 front surface 52 thereof, the handle portion 50 defining a hand-receiving groove 54 

located behind the front surface 52 (see Fig. 4). In this manner, a user can grip the handle 
portion 50 by sliding the user's fingers behind the handle portion 50 and into the hand- 
receiving groove 54 to grip the thigh support 30 to move the thigh support 30 closer to or 
• further-away from the seat pan 1-8. In this manner; the thigh support 30 may be moved 

30 along axis A which extends across the depth of the car seat 1 0 between a retracted 

position, wherein the thigh support 30 is located adjacent to the seat pan 18 (Fig. 1), and 
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any one of an extended position wherein the thigh support 30 is spaced away from seat 
pan (see, e.g., Fig. 2). In each of the extended positions, as well as the retracted position, 
the tabs 46, 48 of each gripping portion 42, 44 are received in one of the sets of grooves 
36 to retain the thigh support 30 in place. The thigh support 30 can be moved to a 
5 different position by pushing or pulling on the thigh support 30 with force sufficient to 
urge the tabs 46, 48 out of the corresponding grooves 36. The thigh support 30 is then 
slid closer to or fiirther away from the seat pan until the tabs 46, 48 of each gripping 
portion 42, 44 are received in a groove 36 to retain the thigh support 30 in place. 
As best shown in Fig. 4, each rod 32, 34 may include a pair of opposed 

10 cantilevered coupling prongs 58, 60 located at each end thereof, each coupling prong 58, 
60 having a tapered coupling tip 62 located at an end thereof (also see Fig. 2). In order to 
couple each rod 32, 34 to the thigh support 30, the tips 62 of one set of coupling prongs 
58, 60 are placed into an opening 64 in the thigh support 30, and the coupling prongs 58, 
60 are pushed into the associated opening 64. As the coupling prongs 58, 60 are urged 

15 into the opening 64, the outer angled surfaces of the tips 62 engage the surfaces of the 
opening 64, which presses the tips 62 together so that the tips can pass through the 
associated opening 64. Once the tips 62 are passed through and emerge on the other side 
of the opening 40, the tips 62 spring apart to thereby lock the rod 32, 34 to the thigh 
support 30. 

20 Similarly, in order to couple the thigh support 30 to the seat pan 1 8, an end of 

each rod 32, 34 can be passed through the opening 51 of one of the gripping portions 42, 
44 such that the tips 62 are received through the openings 51 of the body 14 in a manner 
similar to that described above for coupling the rods 32, 34 to the thigh support 30. 
As best shown in Figs. 2 and 5, the seat pan may include a pair of protection 

25 panels 70 coupled to and located generally below the thigh support 30. The protection 
panels 70 may be coupled to and extend generally outwardly from the seat pan 18 to 
provide support to the thigh support 30 when the thigh support 30 is located in one of its 
extended positions. "The protection panels 70 may also protect the vehicle seat upon 
which the booster seat 10 is located by spacing the thigh support. 30. from the .vehicle .seat. 

30 Although the illustrated booster seat 10 includes a pair of coupling rods 32, 34 

and corresponding openings 51, the booster seat 10 may also include only a single 
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coupling rod and opening, or more than two coupling rods and openings. Furthermore, 
although the coupling rods 32, 34 are disclosed as being fixedly coupled to the thigh 
support 30 and slidable relative to the seat pan 18, the rods 32, 34 may instead be fixedly 
coupled to the seat pan 18 and the thigh support 30 may include the gripping portions 42, 
5 44 located thereon. The rods 32, 34 need not have a circular cross section, and can be of 
nearly any other desired shape. Of course, the openings 51 are preferably shaped to 
correspond to the shape of the rods 32, 34. 

The adjustable thigh support 30 enables the thigh support 30 to move outwardly 
such that the thigh support 30 can be located at a desired extended position. For example, 

10 it may be desired to have the thigh support 30 located at an outer end of the thigh of an 
occupant (that is, located immediately adjacent to the crook of the knee of an occupant), 
and the adjustable thigh support 30 enables the booster seat to accommodate differently- 
sized occupants. The thigh support 30 can also enable the booster seat 10 to assume a 
compact condition when the thigh support 30 is in its retracted position. 

15 As shown in Fig. 1, the booster seat 10 may include a pair of adjustable arm rests 

90, 92 coupled to, and located on opposite sides of, the body 14. As shown in Fig. 5, the 
body 14 may include a pair of brackets 94, 96 located on opposed sides of the body 14, 
with each bracket 94, 96 having a generally circular bracket opening 98 formed therein. 
Each bracket 94, 96 may include a generally cylindrical portion 100 which defines at 

20 least part of the associated bracket opening 98. Fig. 6 illustrates the arm rest 90, with the 
aim rest 92 being substantially identical but a mirror image thereof. The arm rest 90 may 
include a cantilevered flange 102 having a generally circular arm rest opening 104 
formed therein. The arm rest 90 may also include a cantilevered stub flange 106 having a 
generally cylindrical stub 108 located at an end thereof. As shown in Fig. 7, the stub 108 

25 may include a tapered surface 110 located adjacent to the flat end 1 12 of the stub. 

In order to attach the arm rest 90 to the bracket 94, the arm rest 90 is positioned 
such that the bracket 94 is received between the flange 102 and the stub flange 106. As 
shown in Figs. 6 and 7, the arm rest 90 may include a rear slot 1 14 which receives a rear 
portion of the arm-rest bracket-94 therein. The arm rest 90 is then siidwerthe bracket 94 

30 until the stub 108 is received in the bracket opening 98. The tapered surface 1 10 of the 
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stub 108 guides the stub 108 into the bracket opening 98, and the stub flange 106 may 
flex outwardly to enable the stub 108 to be urged into the bracket opening 98. 

As shown in Fig. 8, when the stub 108 is received in the bracket opening 98, the 
generally cylindrical portion 100 of the bracket 94 is simultaneously received in the arm 
5 rest opening 1 04. The flange 1 02 may flex outwardly to enable the cylindrical portion 
1 00 to be received in the arm rest opening 1 04. In this manner, the stub 1 08 can be 
received in the bracket opening 98 and the cylindrical portion 100 can be simultaneously 
received in the arm rest opening 104 to pivotally couple the arm rest 90 to the bracket 94 
and body 14 (see Fig. 8). 

1 0 Once mounted to the associated bracket 94, 96, each arm rest 90, 92 may be 

pivotable about an axis B which extends generally transversely across the body 14. For 
example, Fig. 1 illustrates arm rest 90 in its extended position (wherein the arm rest 90 is 
generally perpendicular to the seat back 16) and arm rest 92 in its retracted position 
(wherein the arm rest 92 is generally flush with the seat back 16). When the arm rests 92 

15 are in the retracted positions, they may protrude slightly forwardly from the seat back 1 6 
to help retain the occupant in the car seat 10. 

As shown in Fig. 9, the arm rest brackets 94, 96 may include a stop surface or 
protrusion 120 that extends generally outwardly from the circular outer surface of the 
bracket 94, 96. The protrusion 120 can serve as a stop to limit the pivoting motion of the 

20 associated arm rest 90, 92. For example, as shown in Fig. 9A, the upper surface 93 of the 
arm rest 90, 92 may engage the protrusion 120 when the arm rest 90, 92 is in its extended 
position. As shown in Fig. 9B, the lower surface 95 of the arm rest 90, 92 may engage 
the protrusions 120 when the arm rest 90, 92 is in its retracted position. In this manner, 
the protrusion 120 can limit the pivoting range of each arm rest 90, 92 to about 110° (that 
25 is, limit the pivoting motion of the arm rests 90, 92 to motion between the extended and 
retracted positions). 

As shown in Fig. 1, the booster seat 10 may include a pair of head rest assemblies 
150,152 coupled -to the seat back 16,-each head rest -assembly MO/152 including a head 
rest 154, 156. Fig. 10 illustrates head rest assembly 152 (with head rest assembly 150 
30 being substantially identical but a mirror image thereto) that can be coupled to the body 
14. The head rest assembly 152 includes a head rest base 160 including a set of three 
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vertically spaced attachment points 162, each attachment point including an opening 164. 
The body 14 may include a pair of columns of generally vertically-extending openings 
(not shown), each column of openings extending along an outer edge seat back 16. In 
order to couple the head rest assembly 152 to the seat back 16, the head rest assembly 
5 152 is placed against the seat back 16 such that each of the attachment points 164 is 
aligned with an opening on the seat back 16. A fastener can be passed through each of 
the aligned openings of the head rest assembly 152 and seat back 16 to secure the head 
rest assembly 152 to the seat back 16 at the desired height. 

The head rest base 160 may include a belt guide 22 defining a slot 24 therein for 

1 0 receiving a vehicle belt therethrough. The head rest assembly 1 52 may also include a 
generally triangular-shaped head rest 156 coupled to the head rest base 160. The head 
rest 156 may include a generally downwardly extending rod 170 that is received in the 
head rest base 160 to pivotally couple the head rest 156 to the head rest base 160. The 
head rest 156 may include a collar 187 located on the rod 170. The head rest 154 is 

1 5 substantially identical to the head rest 156. 

Each head rest 154, 156 is located at opposed sides of the body 14 and is 
pivotable about an axis C which extends generally along the height of the body 14 (see 
Fig. 1 ). Each head rest 1 54, 1 56 may be pivotable between a retracted position (head rest 
154 of Fig. 1) wherein the head rest is generally flush with the seat back 16, and an 

20 extended position (head rest 156 of Fig. 1) wherein the head rest forms an angle with the 
seat back 16. 

As shown in Fig. 1 1, the rod 170 of head rest 156 may include a pair of 
cantilevered coupling prongs 172, 174 and its lower end, with each coupling prong 172, 
1 74 including a generally tapered tip 1 76. The head rest base 1 60 may include a pair of 

25 opposed cantilevered retaining tabs 1 78 defining an opening 1 80 therebetween. In order 
to couple the rod 170 to the head rest base 160, the tips 176 of each coupling prong 172, 
174 are located in the opening 180, and the rod 170 and head rest 156 are urged 
downwardly, which urges the tips 176 together so that the tips 176 can fit through the 
opening! 80." Oncethe tips" 176 emerge on the opposite side of the opening T80, the tips 

30 176 spring apart to couple the rod 170 and head rest 156 to the head rest base 160. The 
retaining tabs 178 and tips 176 may be shaped and located such that after the head rest 
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156 is coupled to the head rest base 160, the retaining tabs 178 pull the rod 1 70 and head 
rest 156 generally downwardly; in other words, once the coupling flanges 172, 174 are 
pushed through the opening 180, the coupling flanges 172, 174 and tips 176 may pull the 
retaining tabs 178 slightly upwardly in the direction of arrow D, as will be discussed in 
5 greater detail below. 

The head rest assembly 1 52 may include a retaining mechanism, generally 
designated 186, that can maintain the head rest 156 in its retracted and extended position. 
As shown in Fig. 14, the retaining mechanism 186 may include a pin 188 that is coupled 
to, and extends generally transversely to, the rod 1 70 of the head rest 1 56. The pin 1 88 

10 preferably protrudes from both sides of the rod 1 70, and is shaped and located to be 
received in a recess 190 formed in the head rest base 160 (see Figs. 12 and 13). The 
recess 190 may include a central opening 198, a pair of opposed upper plateau portions 
192 and a pair of opposed lower plateau portions 194. Each upper plateau portion 192 
may be located slightly above the associated lower plateau portion 194. The recess 190 

1 5 may further include a pair of ramps 1 96, with each ramp 1 96 being located between an 
associated upper 192 and lower 194 plateau portion. 

In order to mount the head rest 156 to the associated base 160, the head rest 156 is 
placed into the head rest base 160 such that the rod 170 is passed through the central 
opening 198 (see Fig. 16). The head rest 156 is then lowered through the central opening 

20 198 until the pin 1 88 engages one or more of the plateau portions 192, 194 or ramps 196 
and the collar 187 is seated on an upper flat surface 189 of the base 160. When the head 
rest 156 is located in its retracted position, opposite sides of the pin 188 are located on 
each of the upper plateau portions 192. This position is schematically illustrated in Fig. 
15 as position 1 (with only one end of the pin 188 being shown). In order to pivot the 

25 head rest 1 56 to its extended position, the head rest 1 56, rod 1 70 and pin 1 88 are pivoted 
about axis C such that the pin 188 rides up each of the ramp portions 196, as shown in 
position 2 of Fig. 15. As the pin 108 rides up the ramps 196, the tips 176 of the rod are 
raised generally upwardly, which then pulls the retaining tabs 178 generally upwardly in 
the directionof arrows D in F-ig.-L 1 . Accordingly,- if the head rest 156 is pi voted- only 

30 partially to its extended position (as shown in position 2 of Fig. 1 5) and the head rest 156 
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is then released, the head rest 156 will return to its retracted position (i.e., position 1 of 
Fig. 15) as pulled by the retaining tabs 178. 

Upon sufficient rotation of the head rest 156, the pin 188 clears the ramps 196 and 
snaps into position on the lower plateau portion 194, shown as position 3 in Fig. 14. In 
5 this position, the head rest 1 56 is securely retained in the extended position due to the 
interaction between the pin 188 and the generally vertically-extending face 201 of each 
ramp portion 196. In order to return the head rest 156 to its retracted position, the head 
rest 156 is gripped and lifted upwardly until the pin 188 clears the vertical face 201 of the 
ramp portions 196, as shown in position 5 of Fig. 15. As the head rest 156 and rod 170 

1 0 are lifted, the coupling tabs 1 72, 1 74 bend the retaining tabs 1 78 upwardly in the 

direction of arrows D. The head rest body 160 may include a pair of limit bars 204 (Fig. 
11) to limit the upward deflection of the retaining tabs 178. Once the head rest 156 and 
pin 188 are lifted sufficiently such that the pin 188 clears the vertical faces 201 of the 
ramps 196 (as shown in position 5 of Fig. 15), the head rest 156 may then be pivoted to 

15 its retracted position, as illustrated in position 6 of Fig. 15. 

In this manner, the head rest 156 can be pivoted between its extended and 
retracted position, and is bi-stable. The size of the pin 1 88 and vertical face 201 may be 
selected such that when the head rest 156 is in its extended position the pin 188 can "ride 
up" and over the vertical face 201 and into its retracted position when sufficient rotational 

20 force is applied to the head rest 156 without being required to lift up the head rest 1 56. 
The configuration and operation of the head rest 154 is substantially identical to the head 
rest described and shown above for head rest 156. Furthermore, it should be understood 
that the shape and configuration of each ramp 196 may be reversed such that each head 
rest 154, 156 is moved from its retracted position to its extended position by the sequence 

25 illustrated in Fig. 15. 

Having described the invention in detail and by reference to the preferred 
embodiments, it will be apparent that modifications and variations thereof are possible 
without departing from the scope of the invention. 
Whatis-claimed is: 
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